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Therapeutic laser for pain relief after tonsillectomy

Analgesia com laser terapéutico apos tonsilectomia

Felipe Costa Neiva', Fernando Mirage J. Vieira?, Claudia Regina Figueiredo®, Aldo Eden C. Stamm?, Luc Louis M. Weckx®, Shirley

Shizue N. Pignatari®

ABSTRACT

Objective: The postoperative period of a tonsillec-
tomy is usually very painful, requiring the use of pain-
relieving drugs. The aim of this study was to evaluate the
efficacy of low-level laser therapy in post-tonsillectomy
pain control.

Methods: 18 children aged 5 to 15 years undergoing ad-
enotonsillectomy between June 2005 and October 2006 were
randomized to receive either local application of therapeutic
laser immediately after surgery and 24 hours postoperatively
(n=9) or routine analgesic drug therapy, if necessary. Pain
was assessed by visual analog scale scores, need for analge-
sics, and acceptance of diet during the postoperative period.

Results: Patients undergoing laser applications had lower
median pain scores and required less analgesic medication
postoperatively than the control group. Acceptance of diet
was similar in both groups.

Conclusions: Preliminary results showed that low-level
laser therapy is effective in the reduction of post-tonsillec-
tomy pain, minimizing the need of analgesic medication in

children and adolescents.

Key-words: laser therapy; tonsillectomy; pain; child.

RESUMO

Objetivo: O pés-operatério da tonsilectomia é, em geral,
bastante doloroso e os pacientes necessitam de analgésicos. Este
estudo visou avaliar a eficdcia da aplicagdo do /aser terapéutico
no controle da dor no pés-operatério de tonsilectomia.

Métodos: 18 criangas de cinco a 15 anos de idade foram
submetidas a adenotonsilectomia, no periodo de junho de 2005
a outubro de 2006, sendo randomizadas para receber aplicacdes
de laser terap@utico na drea cirdrgica imediatamente apGs o pro-
cedimento e 24 horas apés a cirurgia (n=9) ou seguir a rotina,
com analgesia farmacoldgica, se necessirio. A avaliagio da dor
foi realizada por escala analégica de dor, pela necessidade de
analgésicos e pela aceitagio da dieta no pés-operatorio.

Resultados: Os pacientes submetidos a aplicagdo do laser
apresentaram medianas das notas da escala de avaliagdo da dor
menores e utilizaram menos analgésicos no pés-operatério
em comparacao aos pacientes controles. A aceita¢do da dieta
nos dois grupos ndo foi diferente.

Conclusdes: Os resultados preliminares mostraram que o
laser terapéutico foi eficaz na diminuicdo da dor e na redugdo
de uso de analgésicos no pds-operatério de tonsilectomias
em criangas e adolescentes.

Palavras-chave: terapia a Jaser; tonsilectomia; dor; crianga.

Instituicdo: Universidade Federal de Sdo Paulo (Unifesp), Sdo Paulo, SP,
Brasil

"Mestrando do Departamento de Otorrinolaringologia e Cirurgia de Cabeca
e Pescogo da Escola Paulista de Medicina da Universidade Federal de Sao
Paulo (Unifesp-EPM), Sao Paulo, SP, Brasil

2Mestre pelo Departamento de Otorrinolaringologia e Cirurgia de Cabeca
e Pescocgo da Unifesp-EPM; Séo Paulo, SP, Brasil

*Doutora em Medicina pela Unifesp-EPM

“Doutor em Medicina pela Unifesp-EPM,; Professor Afiliado do Departamento
de Otorrinolaringologia e Cirurgia de Cabega e Pescoco da Unifesp-EPM,
S&o Paulo, SP, Brasil

SProfessor Titular do Departamento de Otorrinolaringologia e Cirurgia de
Cabega e Pescoco da Unifesp-EPM, S&o Paulo, SP, Brasil

%Doutora; Professora Adjunta e Chefe da Disciplina de Otorrinolaringologia
Pediatrica do Departamento de Otorrinolaringologia e Cirurgia de Cabeca
e Pescogo da Unifesp-EPM, Séo Paulo, SP, Brasil

Endereco para correspondéncia:
Shirley Shizue N. Pignatari

Rua dos Otonis, 674 — Vila Clementino
CEP 04025-002 - S&o Paulo/SP
E-mail: pigna@terra.com.br

Conflito de interesse: nada a declarar

Recebido em: 15/5/2009
Aprovado em: 7/12/2009

Rev Paul Pediatr 2010;28(3):322-8.



Felipe Costa Neiva et al

Introduction

Tonsillectomy is one of the most common surgical pro-
cedures performed by otolaryngologists, as a treatment
for recurrent tonsillitis, peritonsillar abscesses, and upper
airway obstruction due to tonsil hypertrophy. It is estimated
that 750,000 patients undergo this procedure each year in
the United States”. In Brazil, the most common surgical
techniques for tonsillectomy are the ones performed with a
scalpel or electrocautery, followed by blunt dissection using
graspers/suction dissector. The Sluder technique (guillotine
tonsillectomy) is also carried out in some medical centers.
Trans and postoperative hemorrhage is the most common
complication of this procedure, affecting 0.8% of patients
in University hospitals”. An inevitable consequence that is
present in all cases is odynophagia, which, similar to hemor-
rhage, is more severe in adults. In some cases, painful events
may inhibit the intake of food and even oral pain relievers;
most children refuse to swallow anything during the first
days after surgery, thus the need to search for therapeutic
alternatives in order to relieve suffering of tonsilleccomy
patients.

In 1964, Nogueira ¢z 2/ showed that the infiltration of the
anterior tonsillar pillar with methylprednisolone just before
the surgical resection of the tonsils reduces postoperative
pain®. Several studies in the literature refer to intraoperative
local anesthetic infiltration in the tonsillar fossae to reduce
odynophagia after tonsillectomy“®. Since the 1970s, Laser
(Light Amplification by Stimulated Emission of Radiation)
has been widely used in medical practice serving several
purposes. Among their many applications in the medical
practice, lasers have been used in several surgical procedu-
res, including tonsillectomy. Furthermore, nonsurgical or
therapeutic lasers, which do not cause tissue injury, have
been widely used to stimulate tissue repair, as well as for
analgesic purposes.

The types of lasers currently used for tonsillectomy or
for ablation of palatine tonsils are known as high-power
lasers or “hard” lasers; and among them, there are reports
on the use of CO,, YAG and KTP lasers. In general, the
average power of these lasers ranges between 10- to 20W.
Lasers used for analgesic, anti-inflammatory and healing
purposes are known as low-level lasers or therapeutic la-
sers, with much lower power (around 30mW)"'», Pain
relief promoted by therapeutic laser application results
from inhibition of peripheral nerve action potential,
affecting the conduction of the nerve stimuli, reducing or
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interrupting the transmission of impulses evoked from the
nociceptors to the spinal cord®®. Vladimirov et «/,*> in
a review of the medical literature on the photobiological
principles of therapeutic applications of laser radiation,
verified the following effects of low-intensity lasers on
tissues: 1) Growth of the activity of certain cells, such
as leukocytes and phagocytes, and increased content of
calcium ions in the cytoplasm of these cells. 2) Enhance-
ment of cell division and cell growth. 3) Activation of the
synthesis of proteins and cytokines. 4) Improvement of
blood circulation due to the relaxation of the vessel walls.

The efficacy of low-level laser application in reducing
postoperative pain after endodontic surgery in adults was
tested in the Department of Oral Surgery and Dentistry at
University Mainz, in Germany, in 2004. The results reve-
aled that the pain level was lower in the laser group than
in the placebo group on the first seven postoperative days.
The differences, however, were only significant for the first

19 The use of low-level laser appears to be

postoperative day
asimple atraumatic technique for the prevention of mucositis
of various origins. In a study carried out in 1999 by the De-
partment of Radiotherapy of the Jean Godinot Institute, in
Reims, France, patients with carcinoma of the pharynx and
oral cavity treated by radiotherapy alone received periodic
applications of therapeutic laser on the soft palate, anterior
tonsillar pillars, and posterior third of the internal surfaces
of the cheeks. When compared to the control group, the
occurrence of mucositis decreased from 35.2 to 7.6% and the
frequency of severe pain fell from 23.8 to 1.9%"". Hopkins
et al indicated positive results in the reduction of healing
time of skin lesions induced in healthy individuals in a
triple-blind experimental study. Those authors observed a
reduction in the time of wound healing in the group treated
with therapeutic laser®.

Other specialists, such as physiatrists, orthopedists and
rheumatologists, have investigated the use of low-level laser
to reduce musculoskeletal pain. Although low-level laser
therapy has not been effective in the treatment of ankle
sprains, good results have been found in patients with carpal
tunnel syndrome, acute low back pain and pain originated

from exercise-induced muscle fatigue®

. Despite these good
results, the analgesic properties of low-level lasers remain
controversial in the current literature. Some reports have not
identified improvements in healing or postoperative pain in
patients undergoing the extraction of the third molar teeth
under general anesthesia after intraoperative application of

therapeutic laser.
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Although studies with application of low-level laser have
been conducted for over 30 years in the medical practice,
mainly for analgesic and anti-inflammatory purposes, no
studies were found in the literature involving postoperative
pain control in patients undergoing tonsillectomy. Therefore,
the objective of the present study was to evaluate the anal-
gesic effect of low-level laser therapy during the first seven
postoperative days on children undergoing tonsillectomy.
This study aimed to improve the quality of life on the first
days following the surgical removal of palatine tonsils, a
procedure routinely performed in children, usually causing
much pain during the healing process.

Methods

The study protocol was approved by the Research Ethics
Committee of the Institution. Children and adolescents
were selected at the Pediatric Otolaryngology Outpatient
Clinic of the Federal University of Sdo Paulo, according to
the following criteria: ages between 5 and 15 years and in-
dication of tonsillectomy due to obstructive palatine tonsil
hypertrophy, with clinical symptoms of mouth breathing,
with or without respiratory sleep disorders. Patients youn-
ger than 5 or older than 15 years, those allergic to dipyrone
or other analgesics or hypnotics routinely used for general
anesthesia, those who were under antibiotictherapy within
the first seven postoperative days, and those whose parents
or guardians refused to sign the written consent form were
excluded from the study.

All children underwent the same anesthetic regimen by the
same anesthesiologist to avoid interference with the assessment
of pain in the immediate postoperative period. All children
were pre-medicated with oral midazolam at a dose of 0.3mg/
kg before separation from their parents or guardians. Moni-
toring included noninvasive measurement of blood pressure,
pulse oximetry, continuous ECG tracing, and capnography.

Anesthesia was induced with sevoflurane supplemented
with IV 3mcg/kg fentanyl, Smg/kg propofol and 0.6mg/
kg rocuronium, and maintained with 0.5 to 2.0% isoflu-
rane, 50% nitrous oxide, and 50% oxygen. All children
were intubated with tracheal tubes with cuff. At the end
of the surgery, the neuromuscular block was reversed with
0.015mg/kg atropine followed by 0.03mg/kg neostigmi-
ne, and extubation was performed when airway protective
reflexes were present.

The same surgical technique was applied to all children
and consisted in blunt dissection using graspers/suction
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dissector . Hemostasis was achieved with simple interrupted
2-0 catgut suture. Only two otolaryngologists performed
all surgeries.

The 18 children selected at the Pediatric Otolaryngo-
logy Outpatient Clinic were randomly divided into two
groups: Control group: composed of nine children undergoing
tonsillectomy without intraoperative laser application. A
simulation of laser application was performed 24 hours after
the procedure, avoiding the knowledge from parents and
children of which group they belonged until the seventh
postoperative day. Laser group: composed of nine children who
received application of therapeutic laser intraoperatively,
immediately after the surgery, and on the first postoperative
day, 24 hours after the surgical procedure.

A Dentoflex® laser was used, with power of 50mW, wa-
velength of 685nm, and beam area of 2mm?. Each surgical
wound was irradiated for 3 minutes and 20 seconds, at

an energy density of 4 J/cm?!*!?

. To ensure the safety of
patients and the staff involved in the research, we used the
safety protocol for laser-assisted tonsillectomy, described by
Cannon et /,* modified due to the low-power laser used in
this case. Intraoperatively, wet bandages were used on the
oropharynx and wet compresses were used on the patient’s
face to prevent burns secondary to the reflection of the laser
beam. Both the surgeon and the anesthesiologist wore safety
goggles during laser applications. A notice of laser-assisted
surgery was posted on the door of the operating room to
prevent inadvertent entry of persons without the standard
safety gear during the procedure.

Postoperative analgesic therapy included oral dipyrone
(1 drop/kg) every 6 hours, only if necessary. The parents or
guardians were instructed to record the patient’s postopera-
tive course using a diary with a subjective scale for assessing
pain and mood, patient acceptance of diet, and number of
dipyrone doses used by the child. The family was informed
about the group to which the child belonged during the
medical assessment on the seventh postoperative day.

Clinical assessment of pain was performed daily, for seven
postoperative days, being described by the children with the
assistance of parents or guardians. The parents or guardians
received a questionnaire with the purpose of assessing the
presence and intensity of pain by means of a visual analog
scale,”” need and number of dipyrone doses used during
the follow-up, and patient acceptance of diet. The children
and adolescents were evaluated by the same physicians who
performed the surgical procedure on the first and seventh
postoperative days.

Rev Paul Pediatr 2010;28(3):322-8.



Felipe Costa Neiva et al

Statistical analysis was performed using the Fisher’s test
to assess the need (or not) for dipyrone use and patient
acceptance of diet and the Mann-Whitney test to compare
median pain scores, with a significance level of 5% (p<0.05).
Mean dipyrone doses used in both groups throughout the
seven-day follow-up period were analyzed using two-way
ANOVA for repeated measures and « posteriori Tukey'’s test
when necessary (p<0.05).

Results

The patients’ age ranged from 5 to 15 years (mean = 8.5
years): 5 to 15 years (mean = 8.6 years) in the control group
and 6 to 13 years (mean = 8.3 years) in the laser group.
Twelve children (66%) were male (6 in each group) and six
(33%) were female (3 in each group).

All patients underwent surgical removal of palatine tonsils
and adenoids, and no complications were observed during or
after the procedure. The results of pain assessment, number
of dipyrone doses and patient acceptance of diet on the seven
days after tonsillectomy are described in Table 1. Median
visual analog scale pain scores were lower in the group
receiving laser applications, with a statistically significant
difference on the first (»=0.01), second (»=0.01), fourth
(p=0.05), and fifth (»=0.03) postoperative days (Figure 1).

Regarding dipyrone use, the Fisher’s test revealed that
55% of children in the laser group did not require analgesics
on the first postoperative day, whereas all children in the
control group used at least one dose of dipyrone (p=0.01). On
the other days, the analysis of the need (or not) for analgesic
use per day did not show any statistical difference.

Two-way ANOVA revealed that, regarding mean di-
pyrone doses used in both groups throughout the seven-day
follow-up period, the laser group needed a lower quanti-
ty of analgesics than the control group (F(6.96) = 4.74;
p<0.001). A posteriori Tukey’s test demonstrated that on
the first (p<0.01) and second (p<0.03) postoperative days
the patients in the laser group used fewer doses of dipyrone
than the control group (Figure 2).

Patient acceptance of diet was similar in both groups
throughout the seven-day follow-up period.

Discussion
Pain is the most uncomfortable symptom following

tonsillectomy, being responsible for decreased food intake
or food refusal and reduction in the patient’s daily activities.
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Concern has always existed about relieving the patient’s pain
during this period, improving recovery and promoting an
early return to normal activity. Comparisons between diffe-
rent techniques employed for the surgical removal of tonsils,
anesthetic or corticosteroid injections in the peritonsillar
space, and use of antibiotics postoperatively are resources
which have been used aiming to relieve pain and improve
the patient’s quality of life®®. Adenotonsillectomy is an easy
procedure to perform from a technical point of view that
brings almost immediate benefits, in relation to breathing

improvement in children, in cases of palatine tonsil and
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*p<0.05 when compared to control group, after Mann-Whitney test.

Figure 1 — Median of visual analog scale pain scores in laser
and control groups throughout the seven-day follow-up period
after tonsillectomy. The number of patients in each group is
indicated in parentheses.
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Figure 2 — Mean and standard error (SE) for the number of
dipyrone doses used in laser and control groups throughout the
seven-day follow-up period after tonsillectomy. The number of
patients in each group is indicated in parentheses.
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Table 1 — Assessment of pain, number of dipyrone doses, and patient acceptance of diet in laser and control groups during the

first seven days after tonsillectomy

Therapeutic laser for pain relief after tonsillectomy

Postoperative day Group Pain score Doses of dipyrone Acceptance of diet
1st day Laser Median: 3 None: 5 (55%) Good: 3 (33%)
1 dose: 1 (11%) Average: 5 (55%)
2 doses: 3 (33%) Poor: 1 (11%)
3 doses: 0
Control Median: 5 None: 0 Good: 4 (44%)
1 dose: 2 (22%) Average: 2 (22%)
2 doses: 6 (66%) Poor: 3 (33%)
e 3dosesi (M%)
2nd day Laser Median: 3 None: 4 (44%) Good: 4 (44%)
1 dose: 4 (44%) Average: 4 (44%)
2 doses: 1 (11%) Poor: 1 (11%)
3 doses:
Control Median: 5 None: 2 (22%) Good: 3 (33%)
1 dose: 1 (11%) Average: 5 (55%)
2 doses: 2 (22%) Poor: 1 (11%)
... 3d0SeSi2(@2%)
3rd day Laser Median: 3 None: 6 (66%) Good: 4 (44%)
1 dose: 2 (22%) Average: 4 (44%)
2 doses: 1 (11%) Poor: 1 (11%)
3 doses: 0
Control Median: 3 None: 3 (33%) Good: 6 (66%)
1 dose: 6 (66%) Average: 2 (22%)
2 doses: 0 Poor: 1 (11%)
... B3dosestO
4th day Laser Median: 2 None: 7 (77%) Good: 6 (66%)
1 dose: 1 (11%) Average: 2 (22%)
2 doses: 1 (11%) Poor: 1 (11%)
3 doses: 0
Control Median: 3 None: 5 (55%) Good: 7 (77%)
1 dose: 3 (33%) Average: 1 (11%)
2 doses: 1 (11%) Poor: 1 (11%)
... B3dosesiO
5th day Laser Median: 2 None: 6 (66%) Good: 6 (66%)
1 dose: 2 (22%) Average: 2 (22%)
2 doses: 1 (11%) Poor: 1 (11%)
3 doses: 0
Control Median: 3 None: 8 (88%) Good: 7 (77%)
1 dose: 1 (11%) Average: 2 (22%)
2 doses: 0 Poor: 0
e ....B3dosestO
6th day Laser Median: 1 None: 8 (88%) Good: 9 (100%)
1 dose: 0 Average: 0
2 doses: 1 (11%) Poor: 0
3 doses: 0
Control Median: 2 None: 9 (100%) Good: 9 (100%)
1 dose: 0 Average: 0
2 doses: 0 Poor: 0
... B3dosestO
7th day Laser Median: 0 None: 8 (88%) Good: 9 (100%)
1 dose: 0 Average: 0
2 doses: 1 (11%) Poor: 0
3 doses: 0
Control Median: 1 None: 9 (100%) Good: 9 (100%)
1 dose: 0 Average: 0
2 doses: 0 Poor: 0
3 doses: 0
326
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adenoid hypertrophy. However, this procedure should be
indicated with caution due to the risk associated with general
anesthesia, postoperative bleeding and suffering of children
related to acute odynophagia. Thus, otolaryngologists and
pediatricians need to find new alternatives to relive or even
avoid pain suffered on the days following tonsillectomy.

Therapeutic laser is a technological resource widely used
in dentistry and oral medicine with favorable resules"®2".
Due to their anti-inflammatory properties, therapeutic la-
sers have been used in the prevention of radiation-induced
stomatitis and in the postoperative period after endodontic
procedures with good results'®!”. Although there is no other
study published to date using low-level laser after removal
of palatine tonsils, low-level laser therapy was chosen in
this study because our research team believed that it could
reduce the child’s pain after tonsillectomy, given its role in
the acceleration of wound healing and postoperative pain
reduction after dental surgery®27.

Despite our small sample size with only 18 children, laser
therapy proved to be effective in reducing pain after removal
of palatine tonsils in children when laser was applied during
surgery and on the first postoperative day. The difference
between median pain scores was statistically significant,
being lower in the laser group on the first, second, fourth,
and fifth postoperative days. The need for dipyrone use
was lower in the laser group on the first four postoperative
days, this difference being statistically significant only on
the first postoperative day. Regarding mean dipyrone doses
used in both groups, we observed that, in the laser group,
the means were statistically lower on the first and second
postoperative days.
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